Characterization of Paenibacillus popilliae rRNA operons.
The terminal 39 nucleotides on the 3' end of the 16S rRNA gene, along with the complete DNA sequences of the 5S rRNA, 23S rRNA, tRNA(Ile), and tRNA(Ala) genes were determined for Paenibacillus popilliae using strains NRRL B-2309 and Dutky 1. Southern hybridization analysis with a 16S rDNA hybridization probe and restriction-digested genomic DNA demonstrated 8 copies of the 16S rRNA gene in P. popilliae strains KLN 3 and Dutky 1. Additionally, the 23S rRNA gene in P. popilliae strains NRRL B-2309, KLN 3, and Dutky 1 was shown by I-CeuI digestion and pulsed-field gel electrophoresis of genomic DNA to occur as 8 copies. It was concluded that these 3 P. popilliae strains contained 8 rrn operons. The 8 operon copies were preferentially located on approximately one-half of the chromosome and were organized into 3 different patterns of genes, as follows: 16S-23S-5S, 16S-ala-23S-5S, and 16S-5S-ile-ala-23S-5S. This is the first report to identify a 5S rRNA gene between the 16S and 23S rRNA genes of a bacterial rrn operon. Comparative analysis of the nucleotides on the 3' end of the 16S rRNA gene suggests that translation of P. popilliae mRNA may occur in Bacillus subtilis and Escherichia coli.